This article mainly introduced the desulfurization effect of different desulfurizer on coal under the same condition. The results showed that: in the single metal oxide desulfurizer, CaO desulfurization effect is obviou; the compound desulfurizer ZnO-CaO desulfurization effect is best, and the two classes of desulfurizer has a synergistic effect, cooperate to use can enhance the removal effect of sulfur in coal.
. There are many methods of coal pre combustion desulfurization, which can be divided into physical desulfurization method, chemical desulfurization method, biological desulfurization method and electrochemical desulfurization method. The desulfurization of coal is closely related to the occurrence state of sulfur in coal, and the occurrence form of sulfur in coal is very complex, mainly including inorganic sulfur and organic sulfur, sometimes including trace element sulfur in monomer state. Organic sulfur exists in the molecular structure of coal by mercaptan or hydroxyl compounds, sulfides, disulfide and thiophene of the functional groups [2, 3] . Inorganic sulfur mainly exists in the form of sulfide, there are a small amount of sulfur in sulfate, inorganic sulfur minerals dominated by pyrite, sulfate in calcium, iron, magnesium and barium sulfate form [4] . Organic sulfur in coal is part of the organic matter in coal, together with organic structure and organic bond in coal, it is difficult to remove by washing [5] . Understanding sulfur content in coal is great significance to control the harmful effects of sulfur. For power coal , if the high sulfur content, SO 2 produced during the combustion of coal not only pollute the atmosphere, but also corrosion of boiler pipeline, SO 2 or nitrogen oxide causes acid rain and has a direct impact on agricultural production; for coking, the total sulfur content is high, about 80% of the total sulfur in coal into coke, causing a large amount of sulfur in the steelmaking process into steel, made out of steel brittle. Now advocate green coal, sulfur as a harmful substance, has become an important index of evaluation of coal quality. In order to utilize coal resource economically and effectively, it is necessary to know the true content of sulfur in coal. Therefore, the determination of sulfur in coal is great significance both in industry and coal quality research. At present, the method of determination of total sulfur in coal, the coulomb titration method has the advantages of fast determination speed, accurate determination result, simple operation and so on. The coulomb titration is the most widely used method. In this paper, the effect of adding desulfurizer on the removal of sulfur from coal was studied by coulomb titration ] 6
[ .
Experimental part
Color silicone, ice acetic acid, CaO, ZnO, Fe 2 O 3 , WO 3 , KI, KBr; coulomb integrator. The coal of Ningxia Wangwa was selected as the research object and crushed to 180-200 mesh.
The coal samples are burned at 1150 under the action of catalyst in the air stream, the various forms of sulfur in the coal are oxidized and decomposed into SO 2 and SO 3 . In the electrolysis of KI-KBr solution to produce iodine and bromine oxidation titration SO 2 . Calculation of total sulfur content in coal based on the amount of electricity consumed by iodine and bromine. The generation of SO 2 and SO 3 are brought into the electrolytic cell by air flow, and combined with water generating sulfurous acid and small amounts of sulfuric acid. The electrolytic cell is equipped with KBr and KI solution, two pairs of platinum electrodes, one pair is indicating electrodes, and one pair is electrolytic electrodes.
Before the sulfur oxide enters the electrolytic cell, the following dynamic balance exists on the indicating electrodes: At this time, the dynamic balance is destroyed, the potential of the indicating electrode pair changes, which causes the electrolytic current to increase, electrolyzes iodine and bromine continuously, until there is no SO 2 into the solution, electrode potential returns to the level before titration, electrolytic iodine and bromine behavior stops. At this point, the total sulfur content in coal can be calculated according to the consumption of electricity by iodine and bromine.
Weigh 5g analysis of pure KI, 5g analysis of pure KBr, add 10ml ice acetic acid plus 250ml water, after dissolving and stirring evenly. The prepared electrolyte should be put into the brown bottle.
The determination of total sulfur in coal samples are recommended in the GB/T 214-2007 of coulomb titration method [7] , the measured results of sulfur content are shown in table 1. Table 2 and Figure 1 . It can be seen from Table 2 and Figure 1 that the removal efficiency of sulfur by single desulfurizer CaO is the most obvious, and the desulfurization efficiency increases with the increase of desulfurizer content. The mechanism of CaO is as follows: CaO + 2H 2 CaO desulfurization process can be divided into the following steps, mainly absorption, neutralization, oxidation, crystallization, although the reaction steps are expressed in turn, but the actual desulfurization process is carried out simultaneously. Calcium oxides are generally used for high temperature desulfurization, especially for the desulfurization of fuel coal. The absorption of SO 2 in the process of desulfurization can be divided into physical absorption and chemical absorption.
Separately adopting physical absorption, because of its low purification efficiency, it is difficult to achieve SO 2 emission standards, so the chemical absorption has been widely used in the desulfurization technology. The chemical absorption rate is much larger than the physical absorption rate.
ZnO can not only remove inorganic sulfur, but also remove organic sulfur. It has the advantages of high desulfurization precision, large sulfur capacity, stable and reliable performance. The main drawback of ZnO desulfurizer is that it can not be regenerated by oxidation and new adsorbent should be replaced. Therefore, the surface of the regeneration adsorbent will be obviously reduced by sintering. Mechanical strength is greatly reduced, and ZnO use higher cost [8] . For composite desulfurizer CaO-ZnO, the removal of sulfur in coal is mainly using calcium, zinc oxide reaction with H 2 S. Chemical reaction is: CaO + ZnO + 2H 2 S ZnS + CaS + 2H 2 O By a certain amount of calcium, zinc oxide and coal after drying treatment, adding high temperature furnace reaction to generate CaS, ZnS. In this process, CaO, ZnO is both desulfurization and has a certain catalytic effect. The use of the two desulfurizer can not only increase the desulfurization efficiency, but also improve the mechanical strength of the desulfurizer.
The desulfurization principle of CaO-Fe 2 O 3 is simple because the CaO and SO 2 reaction, the surface of CaO grain into CaSO 4 , and expansion. A dense reaction product layer was generated, which hindered the diffusion of SO 2 into the deep particles and further sulfate reaction. The addition of iron oxide particles causes the CaO to be continuously activated as the active center and vulcanization during the CaO transformation process. At the same time, the microscopic pore structure of the surface layer and the near surface layer is greatly changed, the migration and recombination of the grains are produced. In addition, dense product layer was not formed, which created conditions for further sulfur fixation reaction and deep expansion reaction. Under certain temperature conditions, SO 2 [9] , which improved the reaction activity.
For the compound desulfurizer ZnO-Fe 2 O 3 , its desulfurization efficiency has not changed obviously. The main reason is that ZnO is not stable in the condition of high temperature, easy to decompose into elemental zinc volatilization, and Fe 2 O 3 must be hydrate form to have desulfurization effect. So the desulfurization effect of the composite desulfurizer is not obviously changed.
Conclusion
(1) Under the condition of single desulfurizer, the removal efficiency of CaO and ZnO sulfur in coal is obvious, and the desulfurization efficiency increases with the increase of desulfurizer content. The reason is that CaO and ZnO can react with S in coal to produce stable compounds, but the mechanical strength of ZnO is low and the use cost is higher.
(2) The desulfurization efficiency of Fe 2 O 3 at high temperature is low, the main reason is that Fe 2 O 3 must be hydrate form to have desulfurization effect.
(3) In the compound desulfurizer, the application of CaO-ZnO can enhance the removal effect of sulfur in coal. The two kinds of desulfurizer have synergistic effect. On the one hand the compound desulfurizer increased the mechanical strength of desulfurizer, on the other hand it reduced the cost of use.
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